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Sara B. Cullinan1Tick Tock, the Circadian Clock
Williams et al., page 941
Taking cues from the sun, our bodies follow a reliable
pattern of sleep-wake cycles. The disruption of these circa-
dian rhythms can wreak havoc, as any shift worker or
transcontinental traveler can attest. Jetlag aside, altered
circadian rhythms are symptoms (and perhaps also causes)
of many pathological conditions. In this issue, Williams
et al. define the molecular cause of circadian disruptions
in Smith-Magenis syndrome (SMS), a disorder character-
ized by intellectual disability, obesity, and sleep distur-
bances. Previous work showed that RAI1 haploinsuffi-
ciency causes SMS, but the mechanism was unclear.
Williams et al. now show that RAI1 regulates CLOCK,
a key transcriptional regulator of the mammalian circadian
clock. The lack of RAI thus disrupts numerous pathways
that converge to regulate circadian rhythms. Treatment
focused on resetting CLOCK activity could therefore be
of great help to individuals with SMS. These findings also
add much needed insight into the normal workings of
the circadian oscillator. Indeed, a better understanding of
how our clock works could help in the fight against
many health issues, including obesity, that arise when we
attempt to circumvent our internal clockwork.Finding Fertility
Kosova et al., page 950
The birth of a child represents the culmination of a care-
fully orchestrated series of events. In light of this
complexity, it is not surprising that things can and do go
awry, often at the very beginning. In Western societies,
the infertility rate approaches 15%, and nearly one-quarter
of cases go unexplained. Although the focus is often on
women, men experience fertility problems just as
frequently. In addition to the fact that fertility is often
viewed as a very private matter, studies aimed at better
understanding fertility are complicated by cultural and
social factors that can influence reproductive behavior. In
this issue, Kosova et al. analyze family size and birth rate
in Hutterite families, viewed as one of the most fertile
human populations, to better understand the genetic
underpinnings of male fertility. SNPs associated with
reduced fertility in the Hutterites were further analyzed
for their contribution to a variety of measures of sperm1Deputy Editor, AJHG
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yses identified several loci, including genes with known
roles in protein quality control and innate immunity, asso-
ciated with fertility. The authors speculate that mutations
within these candidate genes might provide insight into
unexplained cases of male fertility and perhaps pave the
way for new treatment options.miR Than Meets the Eye
Gamazon et al., page 1046
Although the contribution of miRNAs to gene regulation is
well appreciated, much of our understanding of how these
small RNAs function stems from isolated studies of single
miRNA-target interactions or in silico predictions. In this
issue, Gamazon et al. take this line of research to the
next level by identifying polymorphisms that influence
miRNA binding, as well as loci that modulate the expres-
sion of miRNAs and their target mRNAs, in two HapMap
populations. Importantly, the authors provide evidence
that polymorphisms lying outside the actual miRNA
sequence and binding sites can have profound effects on
miRNA expression and interactions with target mRNAs.
This work underlines the importance of studying noncod-
ing RNAs with the same rigor that has been applied to
mRNAs; in the absence of such experimentation, our
understanding of the dark matter of the genome will
remain incomplete. More practically, these findings will
be of great use to researchers who want to understand on
a genome-wide level how miRNA expression and activity
might contribute to human disease and other complex
traits.Don’t Leave Me!
Mervis et al., page 1064
Multigene duplication and deletion syndromes present
unique problems for geneticists; although the same few
genes show copy-number differences, knowing which
gene causes which phenotype can prove especially diffi-
cult. In the case of William syndrome (WS) and duplica-
tion of chromosomal region 7q11.23 (dup7q11.23), the
same genomic region is targeted, but the difference in
copy-number loss or gain causes contrasting phenotypes.
For example, whereas individuals with dup7q11.23 experi-
ence significant language delay, WS is characterized byGenetics. All rights reserved.
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relatively strong language skills. In this issue, Mervis et al.
explore another dichotomy between these two syndromes:
separation anxiety. The authors find a high prevalence of
separation anxiety in children with dup7q11.23, and
through experiments in mice, they pinpoint Gtf2i duplica-
tion as the cause. GTF2I is a transcriptional regulator, and
future experiments should help define the targets that
promote anxiety. More broadly, the ability to precisely
alter gene copy number in mice provides a powerful
method for unraveling the specific molecular mechanisms
that underlie the complex phenotypes characteristic of
pathological states caused by copy-number variations.
Such approaches will no doubt be helpful in dissecting
the genetics of other human diseases.Sequencing Somatic Mosaics
Kurek et al., page 1108
We often equate genetics with heritability, but anymedical
geneticist will tell you that we are just now beginning to
understand the role that somatic mosaicism plays in938 The American Journal of Human Genetics 90, 937–938, June 8, 2human disease. Although whole-exome-sequencing strate-
gies have facilitated the discovery of disease-causing vari-
ants in many Mendelian disorders, the very nature of
somatic mosaicism poses a unique set of challenges for
those seeking to identify causative mutations. By utilizing
a variety of both RNA- and DNA-based sequencing tech-
niques, Kurek et al. identified activating PIK3CAmutations
in CLOVES syndrome, a disorder characterized by over-
growth and vascular anomalies. The mutations are present
in several tissue types, indicating that the causative muta-
tions arise early in development, and affected cells appear
capable of producing paracrine signals. Interestingly,
mutations in PTEN and all three AKT family members
cause related, but nonoverlapping, disorders. Therefore,
this discovery solidifies the role of the AKT-PI3K pathway,
known to be affected in many human cancers, in somatic-
overgrowth syndromes. Much work has been dedicated to
the development of treatment strategies for cancers caused
by this pathway; the identification of mutations in these
somatic disorders suggests that such strategies might also
be of use for the treatment of CLOVES and its related
syndromes.012
